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Attorney Docket No. 051480-5017 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: VOIGT et aL 
Application No. : not yet assigned 
Filed: herewith 

Title: PIEZOELECTRIC ACTOR UNIT 



Group Art Unit: not yet assigned 
Examiner: not yet assigned 



PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Prior to the examination of the above-identified application on the merits, please 
amend the application as follows: 

IN THE CLAIMS : 

Please amend claims 4-10 as follows: 

Claim 4, line 1, change "claim 1 or 2 or hollow body according to claim 3," to -claim 

1 

Claim 5, line 1, change "claim 1, 2 or 4, or hollow body according to claim 3 or 4," to 
--claim 1,—. 

Claim 6, line 1, change "claim 1, 2, 4 or 5, or hollow body according to any one of 
claims 3 to 5," to —claim 1,-. 

Claim 7, line 1 ? change "claim 1, 2, 4 to 6 or hollow body according to any one of 
claims 3 to 6 " to —claim 1,-. 

Claim 8, line 1, change "claim 1, 2, 4 to 7 or hollow body according to any one of 
claims 3 to 7," to —claim 1,--. 
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Claim 9, line 1, change "claim 1, 2, 4 to 8 or hollow body according to any one of 
claims 3 to 8," to -claim 1,--. 

Claim 10, line 1, change "claim 1, 2, 4 to 9 or hollow body according to any one of 
claims 3 to 9," to -claim 1,— . 

Please insert new claims 13-19 as follows: 

-13. Hollow body according to claim 3, characterized in that the holes are arranged in rows 
one above the other, the holes of the rows being laterally offset from one another. 

14. Hollow body according to claim 3, characterized in that the minimum distance 
between adjacent holes (41) of two rows is one or three times the wall thickness of the hollow 
body (4). 

15. Hollow body according to claim 3, characterized in that the holes (41) are distributed 
uniformly over the circumference of the hollow body (4). 

16. Hollow body according to claim 3, wherein the hollow body (4) is made of spring 
steel and the holes (41) are punched. 

17. Hollow body according to claim 3, characterized in that the hollow body (4) has at 
least one weld seam which joins together two abutting edges of the hollow body. 

18. Hollow body according to claim 3, characterized in that the hollow body (4) has two 
abutment edges which are associated with one another and extend over the entire length of the 
hollow body. 

19. Hollow body according to claim 3, characterized in that the marginal areas of the 
holes (41) are at least partially compressed.-. 
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REMARKS 



This Preliminary Amendment is being filed in order to eliminate the surcharge for 
multiple dependent claims. Claims 4-10 have been amended and new claims 13-19 have 
been added. Claims 1-19 are submitted for examination. 

Applicant respectfully submits that no new matter has been added by this Preliminary 
Amendment. Entry of the above amendment is respectfully requested. 

If there is any fee due in connection with the filing of this Preliminary Amendment, 
please charge the fees to our Deposit Account No. 50-03 10. 



Customer No. 009629 

MORGAN, LEWIS & BOCKIUS LLP 

1800 M Street, N.W. 
Washington, D.C. 20036 
(202) 467-7000 



Respectfully submitted, 

MORGAN, LEWIS & BOCKIUS LLP 



Dated: 6 April 2000 




Scott J. Arfehell 
Reg. No. 35,035 
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Piezoelectric Actor Unit 

The invention relates to an actor unit with a piezoelectric actor disposed in a hollow body, 
according to the preamble of claim 1 , and a hollow body for biasing a piezoelectric actor 
according to the preamble of claim 3. 

Actor units with a piezoelectric actor which is biased by a resilient hollow body are used, for 
example, in automotive technology to control injection valves in an internal combustion 
engine. DE 38 44 134 C2 discloses an injection valve which is operated by a piezoelectric 
actor which is arranged in a cylindrical tubular spring and is biased by the latter against the 
casing of the injection valve. This design of the actor unit has, however, the disadvantage 
that the biasing of the piezoelectric actor depends greatly on the manufacturing tolerances of 
the casing of the injection valve. Furthermore, the installation of the actor unit is complicated 
and requires a great amount of maintenance, since upon each installation and removal the bias 
applied to the piezoelectric actor by the tubular spring has to be reset. Furthermore, in the 
case of the tubular springs used the problem also is that, in order to achieve sufficient 
elasticity for the longitudinal movement of the piezoelectric actor, the tubular springs must be 
made with an extremely thin wall, which impairs their strength and with it the useful life of 
the actor unit. 

The present invention is addressed to the problem of creating an actor unit with a 
piezoelectric actor which is suitable especially for the control of fuel injection valves and is 
characterized by simple manufacture, ease of installation, great ease of maintenance and long 
useful life, as well as by a hollow body for biasing the piezoelectric actor in such an actor 
unit. 

This problem is solved in an actor unit by the features of claim 1 and in a hollow body for 
biasing a piezoelectric actor, by the features of claim 3. 

In the actor unit according to the invention a piezoelectric actor is strongly biased, so that the 
entire component can be pre-manufactured and is furthermore easy to install, for example, in 
an internal combustion engine, and no retightening of the piezoelectric actor will be 
necessary. The design of the hollow body biasing the piezoelectric actor according to the 
invention with holes that are dumb-bell shaped also assures that the hollow body will have 
sufficient strength also at the biases usually applied to the piezoelectric actor of 800 N to 
1000 N, and at the same time will be sufficiently elastic to perform the longitudinal 
movement produced by the piezoelectric actor. 

It is advantageous especially to design the holes on the hollow body so that the minimum 
distance between adjacent holes will be one to three times the wall thickness of the hollow 
body, which especially offers the possibility for a simple and hence inexpensive punching of 
the holes. Additional advantageous embodiments of the actor unit and of the hollow body are 
disclosed in the dependent claims. 

The invention is further explained with the aid of the drawing, wherein: 
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Fig. 1 is a side view of an actor unit according to the invention, 

Fig. 2A an embodiment of a hollow body according to the invention for biasing a 
piezoelectric actor as a tubular spring, 

Fig. 2B a sectional view along line A-A in the tubular spring of Fig. 2 A, 

Fig. 2C the tubular spring of Fig. 2 A represented in the unrolled state, 

Fig. 2D a represented of the detail X of Fig, 2C, and 

Fig. 3 a punching arrangement. 

Fig. 1 shows in cross section an actor unit consisting of a piezoelectric actor 1 which can be 
composed of a plurality of stacked piezoelectric single elements. The piezoelectric actor 1 is 
operated through contact pins 2 which are arranged along the actor and are in conductive 
connection with the actor. By applying a voltage between the contact pins 2 a lengthwise 
expansion of the piezoelectric actor 1 is produced, which can be utilized for operating an 
injection valve in an internal combustion engine. The piezoelectric actor 1 with the contact 
pins 2 is disposed in a hollow body 4 configured as a tubular spring. The hollow body 4, 
however, can have, instead of the circular cross section represented, a rectangular profile, the 
shape of the hollow body being adapted to the component consisting of piezoelectric actor 
and contact pins. 

The piezoelectric actor 1 is in contact at its end faces with cover plates 5 and 6, the upper 
cover plate 6 having bores 61 through which the contact pins 2 extend. The top and bottom 
cover plates 5 and 6 are tensionally or positively joined to the hollow body 4, preferably by 
welding. Alternatively, the joining between the hollow body 4 and the two cover plates 5 and 
6 can be accomplished by beading, with the beaded upper and lower margins of the hollow 
body embedded into the cover plates. The piezoelectric actor 1 is biased with a defined force 
of preferably 800 N to 1000 N by the two cover plates 5 and 6, which are held in position by 
the hollow body 4. To be able to sustain this bias, the hollow body receiving the piezoelectric 
actor is made preferably from spring steel which is distinguished by a high strength 
characteristic. Alternatively, however, other materials can be used, e.g., materials with a low 
elasticity modulus, such as copper-beryllium alloys, for example. 

Figs. 2A to 2D show more precisely the construction of the hollow body 4 in the form of a 
tubular spring. The tubular spring has holes 41 uniformly distributed over its entire surface 
except for the marginal areas to which the cover plates are welded, and they are of a "dumb- 
bell" shape and run through the tubular spring at right angles to the axis. The holes 41 assure 
the sufficient elasticity of the tubular spring receiving a biased piezoelectric actor, so that the 
tubular spring interferes but negligibly with the elongation caused by the piezoelectric actor. 
The elasticity of the tubular spring can be adapted by the number and length of the holes 41 to 
the desired elongation of the biased piezoelectric actor. 
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Also advantageous is the arrangement in rows of the holes 41 one over the other, shown in 
Figs. 2A, 2C and 2D, wherein the individual rows are staggered in the manner of a slide 
fastener.' In this case the holes 41 of adjacent rows are offset from one another, so that the 
circular end areas are all on one line and slots of the holes are opposite one another only in 
every other row. This arrangement assures sufficient elasticity to apply the bias to the 
piezoelectric actor. The elasticity is supported especially also by the "dumb-beir-like shape 
of the holes 41, in which two circular holes are connected together by a slot. Preferred size 
ranges are from 0.8 to 1.6 mm in diameter in the case of the circular holes, and the intervals 
between the centers of the holes are in the range of 1.5 to 3.5 mm. This form can furthermore 
be achieved very simply and precisely by punching them, for example, in a sheet of spring 
steel. For production reasons it is furthermore advantageous if the minimum distance 
between adjacent holes 41 is one to three times the wall thickness of the tubular spring. 

The tubular spring is preferably made from a spring steel strip with a thickness of 0.5 mm. In 
a first step the holes are punched into the spring steel strip. Alternatively, it is also possible 
to form the holes by wire erosion, milling, drilling, or by electrochemical methods. 
Preferably too the marginal area around the holes is slightly bent plastically so that a 
strengthening of the spring steel strip is accomplished by the inherent tension thus created. 
This can be achieved, for example, if the punch with which the holes are made is expanded to 
a larger cross section after performing the punching action, so that a thickening of the 
marginal areas of the holes is created. In this case, furthermore, a slight bending of the burr 
around the holes out of the plane of the strip can occur. The marginal areas of the holes can 
also be strengthened by air-blasting the strip with beads. 

After the holes 41 are made the spring steel strip is cut to the measure desired for the tubular 
spring, the holes being preferably designed, as shown in Fig. 2D, so that the cut passes 
through their center at the abutment edges. Then the cut piece is rolled, with the cut or 
punched edges on the outer side. Then the edges are deburred and the tubular form is 
completed by longitudinal welding with a laser. To further improve the strength of the 
tubular spring a heat treatment can then also be performed. As an alternative to the rectilinear 
abutment edges of the tubular spring, however, the abutting cut edges can be of any desired 
shape, e.g., the shape of a sine wave or a sawtooth shape, a correspondingly shaped weld 
seam being created to complete the tubular spring. 

Instead of completing the tubular form by welding, the cut edges can be held together by the 
top and bottom cover plates 5 and 6, so that the cut edges just touch one another. This results 
in an advantageous distribution of the pressures and spring forces in the hollow body. 
The formation of the actor unit with an external hollow body, which is preferably in the form 
of a tubular spring, and in which the piezoelectric actor is fixed tensionally and/or positively 
to the hollow body, makes it easy to package owing to its compact design and easy to install 
and remove in an internal combustion engine, for example, for the control of injection valves. 
The formation of "dumb-bell" shaped holes running transversely of the axis of the hollow 
body permits an optimum adjustment of the elasticity of the hollow body to the desired 
longitudinal movement of the piezoelectric actor and simultaneously a simplified production 
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of the hollow body. 

Figure 3 shows schematically an arrangement for creating an hole 73 in a spring steel strip 
71 by punching. A punch 70 is provided, which punches a hole 73 into the spring steel strip 
71 lying on a die 72. Thus a piece of the spring steel strip is forced through an hole 74 in the 
die 72. 

Due to the punching, the hole 73 has on its bottom U facing the die 72 a greater surface area 
Dl than on the upper side O into which the punch 70 first penetrates. In addition, the punch 
produces a burr 74 on the bottom U surrounding the hole 73. 

The different sizes of the areas Dl and D2 of the hole 73 on the upper side O and bottom side 
U and/or the burr 74 result in a difference in the stiffiiess, hardness and spring property on the 
upper side O in comparison to the bottom side U of the spring steel strip 71. This is 
disadvantageous to uniform pressure distribution and impairs the long-term stability of the 
tubular spring. 

To reduce these inhomgeneities it is advantageous when making a tubular spring as in 
Figures 2a and 2b to close the spring steel strip such that the upper side O is on the outer side 
of the tubular spring and the bottom side U on the inner side of the tubular spring. 

With the described manner of manufacture, the surfaces Dl and D2 of the hole 73, which are 
different after punching, are matched to one another since the smaller area D2 is expanded on 
the outside by the bending and is thus enlarged, and the larger area Dl is upset and thus 
reduced. Thus the inhomogeneities created in the spring steel strip by the punching process 
are reduced. 
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Claims 

1 . Actor unit with a piezoelectric actor (1) disposed in a hollow body (4), the hollow body 
being elastic and biasing the actor, characterized in that the hollow body (4) is joined 
tensionally and/or positively to the upper and lower end of the actor, the hollow body being 
provided with holes (41) which are of a dumb-bell shape and run transversely of the hollow 
body's axis. 

2. Actor unit according to claim 1, characterized in that the piezoelectric actor (1) is 
gripped in its direction of expansion between an upper and a lower cover plate (5, 6) which 
are tensionally and/or positively joined to the hollow body. 

3. Hollow body for biasing a piezoelectric actor, the hollow body being made elastic, 
characterized in that the hollow body is provided with holes (41) which are of a dumb-bell 
shape and run transversely of the hollow body's axis. 

4. Actor unit according to claim 1 or 2 or hollow body according to claim 3, characterized 
in that the holes are arranged in rows one above the other, the holes of the rows being 
laterally offset from one another. 

5. Actor unit according to any one of claims 1, 2 or 4, or hollow body according to claim 3 
or 4, characterized in that the minimum distance between adjacent holes (41) of two rows is 
one or three times the wall thickness of the hollow body (4). 

6. Actor unit according to any one of claims 1, 2, 4 or 5, or hollow body according to any 
one of claims 3 to 5, characterized in that the holes (41) are distributed uniformly over the 
circumference of the hollow body (4). 

7. Actor unit according to any one of claims 1, 2, 4 to 6 or hollow body according to any 
one of claims 3 to 6, wherein the hollow body (4) is made of spring steel and the holes (41) 
are punched. 

8. Actor unit according to any one of claims 1, 2, 4 to 7 or hollow body according to any 
one of claims 3 to 7, characterized in that the hollow body (4) has at least one weld seam 
which joins together two abutting edges of the hollow body. 

9. Actor unit according to any one of claims 1 , 2, 4 to 8 or hollow body according to any 
one of claims 3 to 8, characterized in that the hollow body (4) has two abutment edges which 
are associated with one another and extend over the entire length of the hollow body. 

1 0. Actor unit according to any one of claims 1 , 2, 4 to 9 or hollow body according to any 
one of claims 3 to 9, characterized in that the marginal areas of the holes (41) are at least 
partially compressed. 



Attorney Docket No. 051480-5017 



1 1 . Elastic hollow body for biasing an actor (1), the hollow body being made from a flat 
(71) into which holes (73) are made by punching, characterized in that the side (A) of the flat 
into which a punch (70) has penetrated in the stamping operation is disposed on the outer side 
of the hollow body. 

12. Method for the production of an elastic hollow body for biasing an actor (1), by the 
following process steps: 

- a hole (73) is made in a flat (71) with a punch (70), 

- the punch (70) penetrates into the flat (71) on the upper side (A) of the flat and 
punches out a portion of the flat on the underside (B), 

- the flat (71) lying on a die (72), 

- then the flat (71) is formed into a sleeve and edges in contact with one another are 
joined, 

- characterized in that, 

- upon the forming of the sleeve the upper side (A) is disposed on the outer side and 
the bottom (B) of the flat (71) is disposed on the inner side of the sleeve. 
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Abstract 

An actor unit has an elastically configured hollow body in which a piezoelectric actor is 
biased, the hollow body being provided with holes which are of a dumb-bell shape and run 
transversely of the hollow body's axis. 
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FIG 2A 



-) (DcO OX) Cnrj) C — 1 
JEOCEO CXO CM A 
) (DEO CTO OXD C 

jeo o=o cxo era 

) <DnO 0=0 CaO C 
3x0 COD CeOCM 

) <deo cod cno C 
jeocdd cxo era 

} (DnO COO O^-Ch -4 

3X0 o=o coo an 
^ b(Dro a=o cnac 
3X0 cxo cxo era 

) (DEO COD CnO C 

3x0 coo ceo cnt 

) (DEO CXO CntD ( 

3X0 cod cxo era 

) (DEO CXO CXO C 

3xo ceo ceo era 

) (DEO COD CXOC 
3X0 OX) CEO CCrC 
) (DnO CXO CXO ( 




FIG 2B 




Section A-A 



3/4 



FIG 2C 



T 



41 



0=0 0=0 0=0 0=0 0=0 
=5.0=0 0=0 0=0 0=0 0=0 0=0 C=G 



o=o CX) 



o=o 
o=o 

> j2=o o=o o=o o=o o=o o=o o=o c=o 
0=0 0=0 o=o o=o o=o o=o do o=o 
o=o o=o o=o 0=0 0=0 0=0 o=o o=o CO 

o=o o=o o=o o=o o=o o=o c=o o=o 
o=o 0=0 o=o o=o c=o c=o c=o o=o o=o 
o=o o=o o=o o=o CX) o=o o=o c=o 

C=G C=Q 0=0 0=0 0=0 0=0 0=0 0=0 0=0 

C=0 0=0 0=0 0=0 0=0 C=0 0=0 0=0 
0=0 0=0 0=0 0=0 0=0 0=0 0=0 0=0 0=0 

0=0 0=0 0=0 0=0 0=0 0=0 0=0 0=0 
0=0 0=0 0=0 0=0 0=0 0=0 0=0 0=0 0=0 

0=0 0=0 0=0 o=o o=o o=o 0=0 0=0 
0=0 0=0 0=0 0=0 0=0 o=o o=o o=o 0=0 

0=0 0=0 0=0 0=0 0=0 0=0 0=0 0=0 
0=0 0=0 0=0 0=0 0=0 0=0 0=0 0=0 0=0 

0=0 0=0 0=0 0=0 0=0 0=0 0=0 0=0 
0=0 0=0 0=0 0=0 0=0 0=0 0=0 0=0 0=0 

0=0 0=0 0=0 0=0 0=0 0=0 0=0 0=0 
0=0 0=0 0=0 o=o o=o o=o o=o 0=0 0=0 



FIG 2D 




Detail X 



09/529010 

4/4 



FIG 3 




FROk MORGAN LEWIS BOCKIUS- 



PHILADELPHIA-NEC_2._CWED)U,22',00 12:21/6T. 1 2 : 20/NO. 436 1 408847 



Attorney Docket No 051480^5017 

Declaration and Power of Attorney for Patent Application 
Erkiarung fur Patentanmeldungen mit Vollmacht 

German Language Declaration 



Als nachstenhend henannter Erfmder erkl£re ich 
hiermit an Eides Start: 

dafl mein Wohnsitz. meine Postanschrift und meine 
Staaisangehongkeit den im nachstehenden nach 
meinem Namen aufgefiihnen Angaben 
entsprechen, daJi ich nach bestem WLssen der 
ursprungliche. erste and alleinige Erfmder (falls 
nachbtehend nur ein Name angegeben ist) oder ein 
urspriiglichcr, erster and Miterfmder (tails 
nachstehend mehrere Namen aufgeftthrt sind) des 
Gegcnstandes bin, tlir den dieser Antrag gestellt 
wird and fur den ein Patent fiir die Erfindung mit 
tolgendem Titel beantragt wird: 

PIEZOELECKTRJSCHE AtCTOREINHEJT 



As a below named inventor, 1 hereby declare thai. 

My residence, post office address and citizenship are 
as stated below next to my name 

] believe I am the original, first and sole inventor (if 
only one name is listed below) or an onginai, first 
and joint invenior (if plural names are listed below; 
of the subject matter which is claimed and for which 
a patent is sought on the invention entitled: 



PIEZOELECTRIC ACTOR UNIT 



deren Beschreibung hier beigefugt ist, es sei derm 
(in diesem Falle Zutreffendes bitte ankreuzenj, 
die$e Erfindung 



S3 

am 



wurde angemeldet 



6 April 2000 



unter der US-Anmeldenummer oder unter der 
Interoaiionaicn Anmeldenummer im Rahmen 
des Vertrags iiber die Zusammenaibcit auf 
dem Gebiet des Patentwesens (PCT) 

09/529,010 und am 

abgeanderi (fails zutreffend), 

ich bestatige hiermit. daB ich den Inhalt der oben 
angegebenen Patentanmeldung, einschliefllich der 
Anspriiche. die eventuel! darch einen oben 
erwiihmen Zusatzantrag abgeandert wurde, 
durchgesehen und verstanden habe. 

Ich erkenne meine Pflicht zur Offenbarung 
jeglicher Informationen an, die zur Prufung der 
Paientfahigkeit in Einklang mit Titel 37, Code of 
Federal Regulaiions, § 1 .56 von Beiang sind. 



the specification of which is attached hereto unless 
the following box is checked; 



E was filed on 



6 April 2000 



as United 



States Application Number or PCT International 
Applicauon Number 09 /5 29,010 and 

was amended on (if 
Applicable). ~ 



1 hereby state that I have reviewed and understand 
the contents of the above-identified specification, 
including the claims, as amended by any amendment 
referred to above, 



I acknowledge the duty to disclose to the U.S Patera 
and Trademark Office information which is material 
to the patentability of claims presented in this 
application in accordance with Title 37, Code of 
Federal Regulations, §1.56. 



FROM MORGAN LEWIS BOCKIUS- PHILADELPHIA-NEC 2 
22-fIUU lr":by Hi 'AJN: bit! IhHb Hb'-i Vi'i ->-t3 



(WED) 1 1 . 22' 00 1 2 21 /ST. 1 2 : 20/NO. 4861408847 P 
" coo oj r c -> 



!ch beanspruche hiermit au$l£ndische 
Prioritatsvoneile gemafl Title 35, US-Code, § 1 19 
(a)-(d), bzw. § 365(b) allcr unten aufgefuhrten 
Auslandsanmeldungen &r Patentc oder 
Ezfmdervvurkundcn, oder § 365(a) aller PCT 
internationalcn AnmeJdungen* wekhe wenigstens 
em Land ausser den Vereinigten Staaten von 
Amerika benennen, und habe nachsrenhend durch 
ankreuzen samtliche Auslands- anmeldungen fiir 
Patcme bzw, Erfinderurkunden oder PCT 
Internationale Anmeldungen angegeben, deren 
Anmeldciag dem der Anmeldung, fUr welche 
Prioritai hean^pruchi wird. vorangeht 
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I hereby claim foreign priority benefits under Title 
35, United States Code, §1 19(a)-(dj or §365(b) of 
any foreign application s) for patent or inventor's 
certificate or §365{a) of any PCT international 
application(s) designating at least one country other 
than the United States of America listed belou and 
have also identified below any foreign applications) 
for patent or inventor's certificate or any PCT 
international application^; designating at least one 
country other than the United States of America 
filed by me on the same subject matter having a 
filing date before that of the application^ ) of which 
priority is claimed. 



19835628.5 


Germany 


(Number) 


(Country) 


1 Nummcr) 


(Und) 


{ dumber i 


(Country) 


i Numma ) 


(Land) 


(Number) 


(Country) 


[Nummcr) 


(Und) 



Prior Foreign Applications 
(Fruhere auslandtsche Anmeldungen) 



6 August 1 998 



f Day/Month/ Year Filed) 
fTag/Monat/Jahr der Anmelduna) 



(Day/ Month/ Year filed) 
(Tag/Monat/Jahrder AnmeWung; 



iDay/Month/Ycar Filed) 
(Tug/Monaij'Jahf der AnmelUunO 



D Pnonry Not CiinricJ 

Pnoritfli nichi bcanssprucht 



D Pnanry Nor CUimcd 

PrionulT nichi bennipmcht 



Prioniy Nor Claimed 
Priority mtbf beiinipruclu 



Ich beanspruche hiermit Prioritatsvoneile unter 
Title 35, US-Code, § 1 1 9(e) aller US- 
Hi I tsanmeldungen wie unten aufgezahlr. 



I hereby claim the benefits under Title 35, United 
States Code § \ 19(e) of any United States 
provisional application(s) listed below. 



Provisional Applications 
(Hilfsanmeldungen) 



(Application No ) 
l Aktcweichcn) 



i Application No ) 
(AUcnzcichen) 



(i-ilmg Date) 
(Anrnctdcrag) 



(Filing PaTe) 
I Anmeldelug) 



i Application No,) ~ 
{ Akteiueichc/i) 

fch beanspruche hiermit die mir unier Title 35. US- 
Code. § 1 20 zustehenden Vorteile ailer unten 
aufgefuhrten US-Patentanmeldungen bzw. § 365(c) 
allcr PCT intemationalen Anmeldungen, welche die 
Vereinigten Staaten von Amerika benennen. und 



(Filing Daw) 
(Anmcldctag) 

I hereby claim the benefit under Title 35, United 
States Code, § 120 of any United States 
application^) or § 365(c) of any PCT international 
application(s) designating the United States of 
America that is/are listed below and, insofar as the 



r 



frc5m morgan 
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fmheren Anspruchs dieser Patentanmeldung nicht 
m einer US-Patentanmeldung, bzw. PCT 
internationalen Anmeldung in edner gein^fl dem 
ersten Absaiz von Title 35, US-Code. § 112 
vorgeschriebenen An uud Weise offenbart wurde, 
iTieine Pilicht zur Offenbarung jeglicher 
lnformationen an, die zut PrUfimg der 
Patentfahigkeit in Einklang mit Title 37, Code of 
Federal Regulations, § 1 .56 von Belong sind und 
die lm Zcitraum zwischen dem Anmeldetag der 
fruhercn Patentanmeldung und dem nationalen oder 
im Rahmen des Venrags uber die Zusamnienarbeit 
auf dem Gebiet des Patentwesen (PCT) gtiltigen 
imernationalen Anmeldetags bekanin geworden 
sind. 

Prior U.S. Applications and PCT International Applications Designating the U.S. 
f US-Patentanmeldungen and PCT internationalen Anmeldungen. welche die US benenneni 
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application is not disclosed in that/those pnor 
application^) in the manner provided by the first 
paragraph of Title 35, United States Code, § 1 12. I 
acknowledge the duty to disclose to the U,S. Patent 
and Trademark Office all information knoun to me 
to be material to the patentability of claims 
presented in this application in accordance wuh Title 
37, Code of Federal Regulations, § 1,56 which 
became available berween the filing date of the prior 
application(s) and the national or PCT international 
filing date of this application. 



PCT/DE99/02450 


5 August 1999 


Pending 


[ application No ) 
f Akterucjcheru 


(Filing Date) 
(Anmeldetag) 


^Status.) (paienwd, pending, ahondoncdJ 
(Status) (puicntien. sebwebend, aufgcgebcni 


f Appii^mion No j 


(Filmg Daw j 
(Anmeldetag) 


(Suuus) (patenicd, pending. abandemed) 
fStMus) (patemtcrt. schwetKad, auigegsbent 


{Application Nn ) 


(Filing Date) 
(Anmeldetag) 


(Status) CpHtem^d. pending, abandoned \ 
(Siatusl {paicnii«rt. schwebend. autgegehen; 



V £R TRE TUN GS V OL MA CHT : Als benannter 
ErJIndcr beauttrage ich hiermit eingeschrieben 
Praktiker Morgan, Lewis & Bockius LLP 
emgeschlosscn ein Kunde Nummer behefen umen 
mil dor Verfolgung der vorliegenden 
Patentanmeldung souie mit der Abwicklung aller 
damit verbundenen Angelegenheilen vor dem US- 
Paiem und Markenami. Gesamt korrespondenz 
sollte sein adressiert zur das Kunde Nummer. 



POWER OF ATTORNEY: As a named invenior, I 
hereby appoint the registered practitioners of 
Morgan, Lewis & Bockius LLP included m the 
Customer Number provided below to prosecuie this 
application and to transact all business m The Parent 
and Trademark Office connected therewith. AH 
correspondence should be addressed to that 
Customer Number, 




Postanschrift: 



Customer Number (Kunde Nummer)! 009629 

Send Correspondence to: 



David W. Laub 



Teletonische Auskunfte: (Name und nuinmummn Direct Telephone Calls to: f w M rf,w c ^n« numben 
_ David w - Laub (215-963-5355) 
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Declaration and Power of Attorney for Patent Application 
Erkiarung fur Patentanmeldungen mit Vollmacht 



German Language Declaration 



ALs nachstenhend benannter Erfinder erkiSre ich 
hiermit an Eides Statt: 

dali mein Wohnsitz, meine Pustanschrift und meine 
Staatsangchorigkeit den im nachstehenden nach 
meinem Namen aufgeflihrten Angaben 
entsprechen, dafi ich nach bestem Wissen der 
ursprungliche, crste und alleinige firfmder (falls 
nachstehcnd nur ein Name angegeben ist) oder ein 
urspriigliohcr, erster und Miterfinder (falls 
nachstchend mehrere Namen aufgefuhrt sind) des 
Gegenstandes bin, ftir den dieser Antrag gestellt 
wird und ifor den ein Patent fdr die Erfindung mit 
folgendem Tilel beantragt wird: 

P1KZOELECKTRISCIIE AKTOREINHE1T 



As a below named inventor, I hereby declare (hat: 



My residence, post office address and citizenship are 
as stated below next to my name. 

1 believe 1 am the original, first and sole inventor (if 
only one name is listed below) or an original, first 
and joint inventor (if plural names are listed below) 
of the subject matter which is claimed and for which 
a patent is sought on the invention entitled: 



PIEZOELECTRIC ACTOR UNIT 



deren Deschreibung hierbcigeftigl ist, es sei denn 
(in diescm Falle Zutreffendes bitte ankreuzen), 
dicse Rriindung 



El 
am 



wurde angemeldet 



6 April 2000 



unter der US-Anmeldenummer oder unter dcr 
Tniernationalen Anmeldenummer im Rahmen 
des Verxrags iiber die Zusammenarbeit auf 
dem Gebiet des Patentwesens (PCT) 

09/529,010 und am 

abgeiindcrt (falls zutreffend). 

Ich bestatige hiermit, dafl ich den Inhalt der oben 
angegebenen Patemanmeldung, einschiiefllich der 
Anspriiche, die eventuell durch einen oben 
erwahnten Zusatzantrag abgeSndert wurde, 
durcbgesehen und verstanden habe. 

fch erkenne meine Pflicht zur Offenbarung 
jeglicher lnformaiioncn an, die zur Prttfung der 
Paientfahigkeit in Einklang mit Titel 37, Code of 
Federal Regulations, § L56 vonBelang sind. 



the specification of which is attached hereto unless 
the following box is checked: 



El was filed on 



as United 



6 April 2000 
States Application Number or PCT International 



Application Number 
was amended on 
Applicable). 



09/529,010 and 



(if 



I hereby state that I have reviewed and understand 
the contents of the above-identified specification, 
including the claims, as amended by any amendment 
referred to above. 



I acknowledge the duty to disclose to the U.S. Patent 
and Trademark Office information which is material 
to the patentability of claims presented in this 
application in accordance with Title 37, Code of 
Federal Regulations, §1.56. 



Page 1 of 5 
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Tch beanspruche hiermit ausifindische 
Prioriiatsvurtciie gemitfl Title 35, US-Code, § 1 19 
(a)-(d), bzw. § 365(b) aller unten aufgefiihrten 
AusJandsanmeldungen fur Patcnte Oder 
Ertinderwurkunden, oder § 365(a) aller PCT 
imemationalen Anmeldungen, welche wenigstens 
ein Land ausser den Vereinigtcn Staaten von 
Amerika benennen, und habe nachstenhend durch 
ankreuzcn sSmiliche Auslands- anmeldungen fur 
Patentc btw. Grfinderurkunden oder PCT 
inicrnetionalc Anmeldungen angegeben, deren 
Anmeldetag tkm der Anmeidung, fur welche 
Prioritiii bcansprucht wird, vorangeht. 
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1 hereby claim foreign priority benefits under Title 
35, United States Code, §U9(a)-(d) or §365(b) of 
any foreign applications) for patent or inventors 
certificate or §36S(a) of any PCT international 
application(s) designating at least one country other 
than the United States of America listed below and 
have also identified below any foreign application^) 
for patent or inventor's certificate or any PCT 
international application^) designating at least one 
country other than die United States of America 
filed by me on the same subject matter having a 
filing date before that of the applications) of which 
priority is claimed. 



Prior Foreign Applications 
(f riihere ausiftxdische Anmeldungen) 



19835628.5 


Germany 


6 August 1998 


(Number) 


(Country) 


(Day/Month/Year Filed) 


(Mummer) 


(Und) 


< Tag/Monat/Jahr dcr Anmeidung) 


fN umber) 


(Country) 


(Day/Mfmih/Ycar Filed) 


(Nummcr) 


(Land) 


(TagMonattf ahr dcr Anmeidung) 


(Number) 


(Country) 


(Diy/Month/Year Filed) 


(Numrner) 


(Land) 


(Tag/Monai/Jahr dcr Anmeidung) 



Priority Not Claimed 
Priority nicht bewwpnicM 



Priority Not Claimed 
PrioritSt nicht be*n*pruchf 



Priority Not Claimed 
raoritat nicht beansprucht 



Tch beanspruche hiermit Priori tfiisvorteiie unier 
Tide 35, US-Code, § U9(e) aller US- 
Hi I fsanmcldungen wie unten aulgezahlt. 



I hereby claim the benefits under Title 35, United 
States Code § 1 1 9(e) of any United States 
provisional application^) listed below. 



Provisional Applications 
(Hilfsanmeidungen) 



(Application No.) 
(Akien24ichcn) 



(filing Pate) 
(Aflmcldettig) 



(Application No.) 
(Aktcnzciulien) 



(Filing Dale) 
(Anmeldetag) 



(Application No..) 
(Aktcnjceichen) 

Ich beanspruche hiermit die mir untcr Title 35, US- 
Code, § 120 /ustehenden Vorteile aller unren 
aufgeftihuen US-Patentanmeidungen brw. § 365(c) 
aller PCT iniemationalen Anmeldungen* welche die 
Vereinigten Staaten von Amerika benennen, und 
erkenne, insofcm der Gegcnstand eines jeden 



(Filing Date) 
(Anmeldetag) 

I hereby claim the benefit under Title 35, United 
States Code, § 120 of any United States 
application^) or § 365(c) of any PCT international 
application(s) designating the United States of 
America that is/are listed below and, insofar as the 
subject matter of each of the claims of this 
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Ich erklare hicrmii, daI3 alle in der vorliegenden 
Erklarung von mir gemachten Angaben nach 
bcsiem Wissen und Gewissen der Wahrheit 
entsprecherL und ferner dali ich die$e 
etdesstaitJiche Erklarung in Kenntnis dessen 
abiege. daft wissentlich und vorsatzlich falsche 
Angaben oder dergleichen gemafi § 1001. Title 
1 8 des US-Code stratbar iind und mit Geldstrafe 
und/oder Gefaiignis bestraft werden konnen und 
daB derartige wissentlich und vorsatzlich falsche 
Angaben die Rechtswirksatnkcit dec vorliegenden 
Paienianmeldung oder eines aufgrund deren 
erteihen Patentee gefahrden konnen. 



Attorney Docket No 051480-5017 

I hereby declare that all statements made herein of m\ 
own knowledge are true and that all statements made 
on information and belief are believed so be true, and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment or both, 
under Section 1001 of Title 18 of the United States 
Code, and thai such willful false statements ma> 
jeopardize the validity of the application or am pa?ent 
issuing thereon. 



; Ver- und 2 imams.* des einieigui Oder crstcn Winders 1 

Andreas VOIGT 


Full name oi'sole or first inventor, j 

Andreas VOIGT 


UmcrsehnU ilcs CrlmcJcni Datum- 




j VVohnsti/ 

Regensburg, Bundesrepubiik Deutsehland 


ftesutence. ' 

Regensbnrg. Federal Republic of Germanv 


j SlaiiLsangehonjikcU 

Deutsche 


Citizenship 
German 


Voitanscihritr 

Liebigstrasse 27 j 
D-*>3055 Regensburg. Bundesrepubhk Deutsehland 


Vo$l Office AJdre\i. 
Liebigstrasse 27 

D-93055 Regensburg. Federal Republic of Germany { 


Vor*^^undm^^^'citcn Mwrtinders (tails ?.u "ret tend): 

NVilhelm FRANK 


Full name oi second invemor, il any l| 

Wilhelm FRANK \ 


N^mTT^hrin dc^7TrertoyErlmdcrs. Dauim. 


Second inventor's signature: Date j 


U/,iKnv 1 1 j 
w y in/ i x i is 

Bamberg, ftundesregublik Deutsehland / 


Kexiacncc, j, 

Bamberg, Federal Republic of Germany t 


Deutsche - 


Citizenship. ~f 
German j 


Meinhardtstrasse 44 
1 D~4(>04<4 Bamberg. Bundesrepublik Deutsehland 


Post Office Address j 

Meinhardrstrasse 44 j 
D-96049 Bamberg, Federal Republic of Germany | 


v»r- uwi Zuniimc dca dntccr Micrtmdcrs (talis zufret^nd): 1 
Gumer LEWENTZ 


Full name ol ihird inventor, if ■ 1 
Giinxer LEWENTZ |, 


Ontcrschnft des nvenen Erfm dcr* Duium; 


Third inventor's Signature. Daw f 

r 


I Regensburg. Bundesrepublik Deutsehland 


Residence, 

Regensburg, Federal Republic of Germany j, 


Siiiaisangen&rigkcir 

Deutsche 


Citizenship, 

German | 


Pobinnschntt. 
Larehenweg 5 

D-93G5S Regensburg, Bundesrepublik Deutsehland 


PnMOftlcc Address. | 
Urchenweg 5 j 
D-93055 Regensburg, Federal Republic of Germany j 



j Jm Mile Mcrrcr und weuerer Miterfmder sind die emsprcchcndcn (SuppJ) similar jnfnrmiuron ar.d stfcnaiure lor fourth and bubfeavjer 



£0' 
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fch crklare hiermil, dafl aile in der vorliegenden 
Erklarung von mir gemaehten Angaben nach 
bestem Wissen und Gewissen dcr Wahrheii 
entsprcchen. und ferner daft ich dicse 
eidessiattliche Erklarung in Kenntnis dessen 
ablcge, duli wissentlich und vorsatzJich falsche 
Angaben Oder derglcichen gemafl § 1001 , Tide 
18 des US-Code strutbar sind und mit Ccidstrafc 
und/oder Gelangnis bestraft wcrden konnen und 
daft derartige wissentlich und vors&tziich falsche 
Angaben die Rechtswirksamkeit der vorliegenden 
Patcntanmeldung Oder eines aufgrund deren 
erleiltcn Patenies gefchrden kdrmen. 



V^r-' und Ztfnami iicf einzigen oder ersten Hrttndcrs; 

Andreas VOTOT 


Full name or sole or first inventor: 
Andreas V01CT 


Umor*chri fides fcirtincfcrs: Datum: 


Inventor s signature: Date; 


Wntirrtitz: * 
Rcgcnsburg* Bundcsrepublik Deatschland 


Residence: 

Regensburg* Federal Republic of Germany 


Staatsangehorigkeit: u * 

Deutsche _p) C^p 


Cilwenship: 
German 


Poswinsthritt' » 
I .iehigstrasse 27 

D-93055 Kcgcn&burg, Bundcsrepublik Deutschland 


Post Office Address: 

Liebigsrrasse 27 

D-93055 Regensburg, federal Republic of Germany 


Wilhelm FRANK 


Full name of second inventor, if* any; 

Wilhelm FRANK 


VnierscMrift des xwcitcn Fjlinders: Datum. 


Second inventor's signature: Date; 


Wohnsitz; 

1 lambent Bundesrenublik Deutschland 


Residence: 

Damocrg, reaerai Keputuic or Uermany 


SMPUsaiigchftrigkcit: 
Deutsche 


Citizenship: 
German 


PoMansehrifl; 
Meinhardtsrrasse 44 

L^9tfflj(9 Bamberg^Bundesrepublik Deuuchland 


Post Office Address; ™ 
Meinhardtstrasse 44 

D-96049 Bamberg, Federal RepubJic of Germany 


V vr*j^r t titmn^4^^^r M lerftndcrs (fcl W aaitrefTcnd); 

Gutter LRWENTZ 


Full name of thi rd inventor, if any : 
Giimer LEWENT2 




Third inventor's signature: rjaie: 


Regensburg, Dundesrepublik DeutschiandL 


Residence: 

, Regensburg, Federal Republic of Germany 


SuuiLsangehflrigkcil; ^ 
Deutsche tJt^/^ 


Citizenship: 

German 


Pnstanschrlfi; 
Liirchtmweg 5 

D-93055 Regensburg, Bundesrepublik Deutschland 


Post Office Address: 
Larchenv*eg 5 

D-93055 Regensburg, Federal Republic of Germany 


(lm Pulle vlcrta und weiterw MiterfiiKter airid die enteprechenden 
Informaiioneii und Unicr*chrltten hinzu-tufogen.) 


(Supply simitar information and signature for fourth and subsequent 
joini inventors.) 
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1 hereby declare that all statements made herein of my 
own knowledge are true and that all statements made 
on information and belief are believed to be true; and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States 
Code, and that such willful fake statements may 
jeopardize the validity of the application or any patent 
issuing thereon. 
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aU «nm< »ir r.mrth mvcnuir, jf any. 
Oaus 2UMSTRULL 



i i yfj 



i j 



{ IK nine he 



&2A 

7&Ft 



\ 'i-ftafle n q fr i c p. RundfSnepisblik Henoch I ami 



»■ Mirth mvfcftWif «! Mgatatire: 



Daw " 



Regensburg, Federal TUpublic of Germany 



(' iMzej-iship' 
Germ a n 

Pimi Office A(Wrcw: " 

Rt:gcmburg, Federal Republic of Germany 



l-ii'.UOTK o! fifth inventor, iraoy 



_ ( , 



j \) ((J>,«|ti t-liili i •■>.»*•( 

1 



ti/siU Ola- : 



I — ~ — 



5 



TOT n^rni Jr sevemh inventor, if uny. 
T^ewcrnh irwtnuv 1 * jiiftniiitf*. 



P.iyi OjiVe Address: 



(WED) 11 22'00 1 2:25/ST. 12.20/NO. 4861408,§47 P 



fruheren Ansprochs diescr Patentanmeldung nicht 
in eints US-PaienLanmeldung, bzw. PCT 
intcmationaien Anmeldung in einer gemSJi dem 
criicn Absar2 von Tub 35, US-Cnde, §112 
\urgeschrieUmtm Art und Weise offenbart wurdc, 
meine pfiicht 7iir Offenbarung jeglichcr 
Informational an. die zut PrQfung der 
PatturiUhigkeit in Einklang rntt Title 37, Code of 
federal Regulations. § 1.56 von Belang bind unci 
die im Zeitroum zuischsn dem Anmeldetag der 
fruheroi Paienlanmeldung und dem nationalen odcr 
im Rah men des Vertrags fiber die Zusammenarbeit 
Aut dem Ccbici dsb Paientwesen (PCT) gultigen 
inlemationalen Anmeldetags bekannt geworden 
sind 



l 
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application is not disclosed in that/Lhose prior J 
application^; in rhe manner provided by the first [ 
paragraph of Title 35, United States Code, §112,1 j 
acknowledge the duty to disclose to th^ US Patent i 
and Trademark Office all information known to mc 1 
to he material to the patentability of claims 
presented in Lhis application in accordance with Tide • 
37, Code of Federal Regulations. § L56 which 
became available between the filing date of the prior 
application(s) and the national or PCT international 
filing date of this application. 



Prior U.S. Applications and PCT International Applications Designating the U.S. 
(US-PuTenlanmddungen und PCT intiemationakrt AumekUingen, welche die US henermeni 

PCT/DEQ9/Q2450 S August 1999 Pending 

(Status) (patented, peeing, abandoned) 
(SLilu^ Ipmanticn, Sthwcbcnd, uufge^cpen! 



(Application No i (riling Dmc) 



i Appliuuion No.] 
t Al* icii/eichcTH 



(filing, Date; 
J Anmcidetag) 



f Status) (i^aiiiiLea. pending, abandoned) 
(hiatus') (patcmieru whwi^bcnd, aufgcgcbcm 



(A,ppliCJLlum Sn i 



f AnmclJclag) 



V \: R !' t UNGS VOLMACHT: Ah bemmnier 
Eriinder beauftrage ich hiermit etngeschrieben 
Praktiker Morgan, Lewis & Bockius LLP 
cmgcschlosscn ein fCunde Nummer heliefert unten 
mil der V^rfolgung der vorliegenden 
VatentanmeJdung sowie mit der Abwieklimg alter 
damn verbundenen Angelegenheiten vor dem US- 
Patent and Markenamt. Gesarnt korrcsponden2 
sol Lie sein adrcisieri zur das Kunde Nummer, 



iSuuis) ip-rttcnrcd, ponding ahandu^-d) 
{Statu*. 1 * (pMcnticri, schwebcud. aLtge^chenl 

POWER OF ATTORNEY: As a named inventor. I 
hereby appoint the registered practitioners of 
Morgan. Lewis & Bockius LLP included in ih* 
Customer Number provided below to prosecute- ihis 
application and to transact all business in The Patent 
and Trademark Oftke connected therewith. All 
correspondence should be addressed to then 
Customer Number. 



Customer Number (Kunde Nummer): 009629 



Postage h rift- 



Send Correspondence to: 

David W Laub 



Telefomsche Auskunftt:; rVum* und TlW<. 



Direct Telephone Calls to (name and telephone number/ 
David W Laub (215-963-5355) 



Page 3 of 5 



NQU-22-2000 11=08 



+■49 39 636 83^23 



■ nn 1? 1 2 • 20/NO. 486 1 408847 P 

URrtM MORGAN LEWIS BOCKIUS- PHILADELPH I.A-NEC^ jffE^ ™ 00^2: 



uppij :,nniMf fniorrTUuiOfi ana signature mr Munrj una Mic^cuwcni 



Attorney Docket No 051480-50^7 



Voi* unU Zunume des vicricr Mierfmdcrs (iaJlh -wirelfend)' 

Claus ZUMSTRULL 



I FutI name of inurth mvemor. il art} ' 

Ctaus ZUMSTRULL 



IJmeNcftrift to trfmdcrs 



Darum* 



Regensburg. Bundesrepublik Demschland 



!>taa(inrig choree it 
Deutsche 



Sanelbogener Scrasse 20 

D-4305 7 Regensburg, Bundesrepublik Deuischiand 



Founh inventor t signature 



Ktssrdencc: 

Regensburg, Federal Republic of Germany 



Ltttiership'. 

German 



Vi,ir- und 7uiumc des I'Onlicr Miertindcrs (talis zvmefiend) 



Unwrschnti tlci lunfter Winders 



Post OiTicc Address* 
Sattelbogener S trass 20 

D-9305? Regensburg. Federal Republic of German) 



Full name ot fifth inventor, ir'any 



datum: fifth inventor's signature- 



Suarsangchungkeit 



OH* 



Residence: 



Cmzcnsrnp. 



Post Office Ad Jre« 



Vor* una Zunvimc Je-. se^hster Mierfmdcrs (falls Z\urcffend) 



FuJJ r;ame s.i*th inventor, it any 



DfcLunv, 



Sixth inventor s signature: 



t\^tauscnrift 



Citizenship 



t*ost Office Address. 



Vor- ijiui 7unujnc de* sietue Micrtmdcri (tails nurclTcudj, 



Full nartie ot nivetith inventor, it My 



Unlerschnft de?. sitMe hrfindcrS 



Datum .^evemh mventtv s tignaiure 



Date 



PoMonschrifr 



Residence' 



CiTaenship: 



^ost Office Address 



Urn Title victier und wertcrer Miterfmdc? sind die cnf^prechcndcri 
tfilormauanen vmd Umerschriticn htnzuzufiiycn.) 



f$Uppl> simihr inhirmaiion und signnUrc for fourth and subsequent 
juml inventarv.'i 



